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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the signal 
efficiency in communication between networks whose 
protocols are different from each other. 
SOLUTION: Routing is conducted between a mobile 
terminal 1 and a gateway 2 by path selection processing in 
a mobile communication network, and transport connection 
is set between the both. When setting of a transport layer 
TL is finished, data of an application layer AL are sent 
from the mobile terminal 1 to the gateway 2. The data from 
the mobile terminal 1 are tentatively buffered in the 
gateway 2. Then the gateway 2 sends a transport 
connection setting request signal to other network and 
receives a transport connection answer signal from the 
other network. Thus, the connection between the both 
networks is set. Then the gateway 2 sends the application 
data buffered to the other network. 









AL _ 








PL 


TU ~" 


— — 3* m_i;c 






KLJ 








N_2 













LEGAL STATUS 

[Date of request for examination] 22.03.2001 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 



http://wwwl.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAa2081 lDA411205370Pl.htm 23/10/2001 



This Page Blank (uspto) 



Searching PAJ 



Page 2 of 2 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://wwwl .ipdl.jpo.go.jp/PAl/result/detail/main/wAAAa208 1 1DA41 1205370P1 .htm 23/10/2001 



m p age Blank (usptoj 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the communication system in the 1 
operation gestalt of this invention. 

[Drawing 2] It is drawing showing the protocol stack in the gateway unit 2 in this operation gestalt. 
[Drawing 3] It is the timing chart which shows the communication procedure in this operation gestalt 
[Drawing 4] It is the functional block diagram showing the function of the gateway unit 2 in this 
operation gestalt. 

[Drawing 5] It is the block diagram showing the example of a configuration of the conventional 
communication system. 

[Drawing 6] It is the block diagram showing other examples of a configuration of the conventional 
communication system. 

[Drawing 7] It is the timing chart which shows the communication procedure of the communication 
system shown in drawing 6 . 

[Drawing 8] It is drawing showing the protocol configuration of the communication system shown in 
drawing 6 . It is the timing chart which shows 
[Description of Notations] 

1 Move Terminal 

2 Gateway Unit 

2a, 2b Transport layer (the 1st, the 2nd transport layer) 

3 Base Station 

4 Repeating Installation 
10 Communication Device 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is used when the move terminal for 
example, in a mobile-data communication network communicates by carrying out interconnection to 
other networks, and it relates to a suitable data telecommunication system 
[0002] 

[Description of the Prior Art] In performing data communication in the internetwork using a different 
protocol generally, a protocol is changed in repeating installation and it performs data transmission 
Moreover, the protocol structure in a network in recent years is constituted hierarchical like the 
application layer, the transport layer, the Network layer, and the physical layer, and data are 
transmitted to a desired hierarchy via each hierarchy one by one. For example, by OSI (Open 
Systems Interconnection Reference Model) which is one of international standards, it divides into 
seven hierarchies and the function of each hierarchy etc. is specified. 

[0003] By the way, a Network layer is a layer which controls the path information on data For this 
reason, in repeating installation, it is made to end in the Network layer of repeating installation and 
data transmission of the protocol used between one networks is switched and carried out to the 
protocol used in the network of another side here. 

[0004] Here, the example of a configuration of the network in the case of performing data transmission 
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using the same protocol is shown in drawing 5 . The example shown in this drawing is an example 
which performs data communication between the move network which communicates with the move 
terminals 1 (electronic equipment connected with the cellular phone at it), and other networks which 
communicate with a communication device 10. Here, predetermined data are transmitted to repeating 
installation 4 from the application layer AL of a move terminal through transport layer tangent line, 
Network layer NL, the data link layer DL, and physical layer PL one by one, for example. In repeating 
installation 4, data are incorporated in the order of physical layer PL, the data link layer DL, and 
Network layer NL, a communication path is chosen in Network layer NL, and it sends out to a 
communication device 10 side. In a communication device 10, the transmitted data are received by 
physical layer PL, and it transmits henceforth to an application layer AL through data link layer DL, 
Network layer NL, and transport equipment tangent line one by one. In addition, it is performed by the 
path contrary to **** when performing data transmission to the application layer AL of the move 
terminal 1 from the application layer AL of a communication device 10. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, if it was in the system shown in drawing 5 , the 
path information on other networks in a network needed to be managed, and the throughput was 
increasing. 

[0006] On the other hand, the system shown in drawing 6 is known as technique of realizing data 
communication, without managing the path information on a Network layer. This system is a system 
used for the mobile-data communication, between the move terminal 1 and Gateway (protocol 
terminating set) 5, termination of the protocol to a data link layer DL1 is carried out, and the multi- 
protocol communication more than a Network layer is realized. In this system, termination from 
physical layer PL to a data link layer DL is performed between the move terminal 1 and Gateway 5. In 
this case, routing within the net is performed using an identifier peculiar to a mobile-communications 
network, and the transport connection between the move terminal 1 and the communication device 10 
of other networks is set up. By the above technique, although a communication on application level is 
attained, the communication procedure in this case is shown in drawing 7 . Here, the more detailed 
protocol configuration of an above-mentioned system is shown in drawing 8 . As shown in drawing 8 , 
there are Network layer NL3 and physical layer PL3 in the fraction which is equivalent to physical 
layer PL1 for a user in fact. Network layer PL3 of the move terminal 1 performs Network layer PL3 and 
within-the-net routing of Gateway 5 through a relay center, and decides a communication path. 
According to the above configurations, for a user, termination is carried out the data to a data link 
layer by Gateway 5, and since it passes through about the data of the layer of a high order from it, for 
a user, the multi-protocol in the level of a high order becomes possible from a Network layer. 
[0007] However, in the system shown in drawing 6 and the drawing 8 , the layer equivalent to the 
physical layer for a user corresponds to a mobile-communications network, and there is a Network 
layer which manages routing also within the net [ the / mobile-communications ]. Therefore, after 
performing routing by the Network layer (NL3 of drawing 8 ) of a mobile-communications network, 
routing had to be performed, and after all, the Network layer (NL of drawing 6 and the drawing 8 ) for a 
user also had to perform routing of a move network, and a user's own routing doubly, and had the 
problem that the number of signals dealt with as a result increased. 

[0008] This invention aims at offering the data telecommunication system which can make possible 
data communication with sufficient signal luminous efficacy by the internetwork using a different 
protocol, without having been made in view of the situation mentioned above, and increasing the 
amount of signals in a data communication network. 
[0009] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, a data 
telecommunication system according to claim 1 In the data telecommunication system which performs 
data communication by two internetworks in the order [ layer / low-ranking ] using the protocol of the 
layered structure in which a physical layer, a Network layer, a transport layer, and an application layer 
are contained at least The 1st physical layer whose data communication is possible using the same 
protocol as the communication device contained in one network, the 1st Network layer, and the 1st 
transport layer, The 2nd physical layer whose data communication is possible using the same protocol 
as the communication device contained in the network of another side, It is characterized by providing 
the gateway unit which performs the interconversion of data between the layers of the same level until 
it has the 2nd Network layer and the 2nd transport layer and it results [ from the above 1st and the 2nd 
physical layer ] in the above 1st and the 2nd transport layer. Moreover, if it is in a data 



telecommunication system according to claim 2, in a data telecommunication system according to 
claim 1, it is characterized by aforementioned one network being the mobile-communications network 
equipped with the base station which communicates by the move terminal, the aforementioned move 
terminal, and the radio, and the relay center which communicates with the aforementioned base 
station. Moreover, if it is in a data telecommunication system according to claim 3, in a data 
telecommunication system according to claim 1 or 2, it is characterized by the aforementioned 
Gateway storing the concerned data temporarily until a connection setup of the transport layer of the 
network of the concerned data-transfer point is completed in case of transfer of the data between the 
1st and 2nd transport layer, moreover - if it is in a data telecommunication system according to claim 
4 - the claim 1 or 3 - in a data telecommunication system given in either, it is characterized by the 
layered structure of the aforementioned protocol being the structure based on OSI standard moreover 
- if it is in a data telecommunication system according to claim 5 - the claim 1 or 4 - in a data 
telecommunication system given in either, it is characterized by adding the identifier which shows the 
address outside a network of a connection place to the data of the application in the aforementioned 
application layer 
[0010] 

[Embodiments of the Invention] The operation gestalt of this invention is explained in detail using a 
drawing. The operation gestalt of the communication system by this invention is shown in drawing 1 . 
In drawing, N1 is a mobile-communications network and the communication by the radio is performed 
between the move terminal (communication device) 1 and the base station 3. A base station 3 
communicates with the communication device 1 0 of other networks N2 through the relay center 4 and 
the gateway unit 2. 

[0011] Next, drawing 2 is drawing showing the configuration (protocol stack) of the communications 
protocol in a gateway unit 2. As shown in drawing, within-the-net routing is performed by the gateway 
unit 2 between the move terminals 1, and, thereby, a communication becomes possible between the 
move terminal 1 and the gateway unit 2 by it. That is, in the gateway unit 2, it has physical layer PL1 , 
Network layer NL1 , and transport layer tangent linel which can perform data communication by the 
same protocol to physical layer PL1 , Network layer NL1 , and transport layer tangent linel of the move 
terminal 1. 

[0012] Moreover, the gateway unit 2 has physical layer PL2, Network layer NL2, and transport layer 
tangent Iine2 which can perform data communication by the same protocol to other physical layer 
PL2, Network layer NLs2, and transport layer tangent Iines2 of a communication device 10 of a 
network. And in the gateway unit 2, the interconversion of data is possible between the layer PL1 and 
PL2 in the same level, i.e., physical layers, Network layers NL1 and NL2, and the transport layers 
tangent linel and tangent Iine2. 

[0013] The communication procedure in the configuration mentioned above is explained with 
reference to drawing 3 . First, after routing processing mobile-communications within the net performs 
routing to the move terminal 1 and the gateway unit 2, a transport connection is set up between (step 
SPa1 of drawing 3 ) move terminal 1, and the gateway unit 2 (step SPa2). This setup is performed, 
when it sets up transport layer tangent line, while the gateway unit 2 which the move terminal 1 
outputted the transport-connection setting demand signal, next received this first answers the move 
terminal 1 in a setting reply signal. 

[0014] And an end of a setup of transport layer tangent line transmits the data of an application layer 
AL to a gateway unit 2 from the move terminal 1 (step SPa3). At this time, the connection place 
identifier which shows a partner's communication device address is added to the data sent from an 
application layer AL. The data sent from the move terminal 1 are temporarily buffered in a gateway 
unit 2. Next, a gateway unit 2 performs routing (setup of Network layer NL) in other networks first to 
other networks N2 with reference to the connection place identifier added to the above-mentioned 
data (SPa4). And the setting demand signal of a transport connection is delivered and, subsequently 
the transport-connection reply signal from other networks equipment is received. Thereby, the 
connection between a gateway unit 2 and other networks N2 is set up (step SPa5). 
[0015] Next, a gateway unit 2 transmits the data of the buffered application to the equipment of other 
networks N2. Consequently, the concerned data are transmitted to the communication device 10 
(refer to the drawing 2 ) of other networks N2, and the data communication of application is attained 
between the move terminal 1 and the communication device 10 (step SPa6). 
[0016] Here, drawing 4 is a block diagram showing the function and communication procedure of a 
gateway unit 2. In drawing, termination functional block is shown 2c and 2d. In these termination 
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functional block 2c and 2d, the data transmitted are received and processed according to the protocol. 
The termination block in this operation gestalt is established about each class of physical layer PL, 
Network layer NL, and transport layer tangent line. It is buffering functional block, 2e once 
accumulates the data transmitted from termination functional-block 2c of transport layer tangent line, 
and after that, if transfer ready to other networks N2, it will transmit the accumulated data to 2d of 
termination functional block of transport layer tangent line. In addition, although not illustrated, the 
data transfer in orientation called 2d -> buffering functional-block -> termination functional-block 2c of 
termination functional block is also possible. 

[0017] Here, work of each functional block in a series of communication procedure shown in drawing 3 
is explained. First, in termination functional-block 2c, a transport-connection setting demand signal is 
received (step SPc1), and a transport-connection setting reply signal is returned to this (step SPc2). 
Next, the data which the application of the move terminal 1 outputted are received (step SPc3). And 
this received data is accumulated to buffering functional-block 2e temporarily. And 2d of termination 
functional block outputs a transport-connection setting demand signal (step SPc5), and the transport- 
connection setting reply signal corresponding to this is received (step SPc6). 

[0018] Next, buffering functional-block 2c delivers the accumulated data to 2d of termination functional 
block (step SPc7), and 2d of termination functional block transmits the received data to other networks 
from ** at ** (step SPc8). 

[0019] (Effect of the operation gestalt) In the operation gestalt mentioned above, in a gateway unit 2, 
since termination has not been carried out about an application layer, about change of application, it is 
not influenced at all. What is necessary is have just taken correspondence with the application by the 
side of delivery, and the application by the side of a receptacle. Moreover, since the connection place 
identifier which shows a partner's communication device address to the data sent from an application 
layer AL is added, in a gateway unit 2, communication device routing of the other networks N2 can be 
performed using this. Therefore, the move terminal 1 can transmit the data of application, when the 
communication between gateway units 2 is established, and it does not need to wait for the 
communication establishment between the communication devices 10 of the other networks N2. The 
data once transmitted to the gateway unit 2 are transmitted from a gateway unit 2, when the 
communication between a gateway unit 2 and the communication device 10 of the other networks N2 
is established. Here, although five procedures are conventionally needed for a procedure mobile- 
communications within the net (path from the move terminal 1 to a gateway unit 2) when drawing 3 
and the drawing 7 are contrasted, according to this operation gestalt, it turns out that it ends with three 
procedures. The following systems can be considered as a concrete example. First, the move terminal 
1 establishes a communication by the telephone number of a mobile phone to a gateway unit 2. Then, 
the data with which the connection place identifier was added from the application of the move 
terminal 1 are transmitted to a gateway unit 2. In a gateway unit 2, while the buffer of this data is 
carried out temporarily, the connection between the communication devices 10 of the other networks 
N2 is decided by the connection place identifier added to data. In this case, if a communication device 
10 is connected to internet and the protocol of TCP/IP is used between gateway units 2, a connection 
place identifier should just use IP addresses (e-mail address, URL (Universal Resource Locator), 
etc.). 
[0020] 

[Effect of the Invention] Data communication with sufficient signal luminous efficacy can be made 
possible by the internetwork using a different protocol, without increasing the amount of signals in a 
data communication network according to this invention so that clearly from the above explanation. 
That is, since the data of application pass Gateway through while processing of what has not been 
carried out by them, either, since the Gateway in this application performs the interconversion of the 
data to a transport layer and does not carry out termination about the application layer of a high order 
from it, if they add a connection place identifier (other networks device address) to the data of this 
application, the connection with other networks equipment will be attained by using this by Gateway. 
Moreover, according to this invention, even if there are change and an addition of application, the 
advantage that it is uninfluential in any way in a network side is also acquired. 



[Translation done.] 



